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SFG-VS spectra in
The SFG-VS signals generated from the charged surface have contributions from both the second-order (2) eff  and third-order (3) eff  nonlinear susceptibilities: and heterodyne SFG-VS results show that water near a charged surface is similar to that of bulk water at ionic strength of 10 mM, which indicate the bulk contribution is the dominant part of function S1 at such concentration. [3] [4] When the surface reaches the point of zero charge (PZC), the term of 
Fitting of SFG-VS Signals
As described in detail elsewhere, the intensity of the SFG light is proportional to the square of the sample's second-order nonlinear susceptibility( A ,   , and   can be extracted by fitting the spectrum using eq.S2.
Susceptibilities of molecular groups
The molecular orientation information can be obtained by relating SFG susceptibility tensor Euler transformation used here follows the z-x-y convention, which has a matrix in the form shown in eq.S4.
The components of of ssp, and ppp polarization combinations are given in equations (S5)-(S6) in the lab coordinate system which is defined as the z-axis being along the surface normal and the x-axis being in the incident plane. 
where  SF ,  Vis and  IR are the angles between the surface normal and the sum frequency beam, the input visible beam, and the input IR beam, respectively. L ii (i = x, y or z) denotes the Fresnel coefficients.
Symmetric PO 2 -stretching:
After considering the Fresnel coefficient constants under this experimental geometry, eqs.(S5-S6) are then given by Figure S3 ). Tilt Angle   ° ) 
where  is the twisting angle of thymine group. According to eqs.(S18) and (S19), the deduced susceptibility ratio 
